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Background: Stroke volume depends on linear as well as twist mechanics of the heart. In patients with ischemic cardiomyopathy (ICMP), the 
relative contribution of the latter is unknown. We hypothesized that the time to peak apical or basal rotation exceeds the total ejection time in 
patients with ICMP, leading to some of the twist being wasted, which translates to reduced stroke volume.
Methods: We studied 170 consecutive patients referred to the echocardiography laboratory of a tertiary care center from January 2012 to 
December 2012 and identified patients with ICMP (n=16) and compared them to a control group (n=13); each group was defined by medical record 
review, electrocardiography and echocardiography. These patients underwent three-dimensional speckle tracking (3DSTE; Artida platform, Toshiba 
Medical Systems Corp., Tokyo, Japan). The wasted twist time was defined as time to peak rotation minus total ejection time. To evaluate the relative 
percentage of wasted twist time to ejection time, a wasted time index was calculated as wasted twist time/total ejection time. Stroke volume was 
measured in milliliters by pulsed-wave Doppler of left ventricular outflow tract diameter.
results: In comparison to controls, stroke volume was significantly lower (55.8 ± 23.5 vs. 79.7 ± 19.1, p=0.009) in patients with ICMP. Ejection 
time was shorter (292.3 ± 50.7 vs. 321.2 ± 34.2, p=0.09), whereas apical wasted twist time and wasted twist index were significantly prolonged 
(122.0 ± 93.5 vs. 40.1 ± 96.9, p=0.03; 0.27 ± 0.17 vs. 0.07 ± 0.19, p=0.01; respectively) in patients with ICMP. Basal wasted twist time and 
wasted twist index were prolonged to a lesser extent (82.3 ± 86.8 vs. 56.6 ± 137.5, p=0.54; 0.17 ± 0.20 vs. 0.03 ± 0.45, p=0.5; respectively) in 
patients with ICMP and failed to reach statistical significance.
conclusion: This is the first study to reveal that stroke volume decreases with an increase in wasted apical twist in patients with ischemic 
cardiomyopathy. This novel index provides the means to clinically quantify the wasted work of left ventricular twist mechanics and may find 
application in diagnosis and management of patients with ischemic cardiomyopathy.
